A general turbulent constitutive relation (Shih and Lumley, 1993) is directly applied to propose a new Reynolds stress algebraic equation model. In the development of this model, the constraints based on rapid distortion theory and realizability (i.e. the positivity of the normal Reynolds stresses and the Schwarz' inequality between turbulent velocity correlations) are imposed. Model coefficients are calibrated using well-studied basic flows such as homogenous shear flow and the surface flow in the inertial sublayer. The performance of this model is then tested in complex turbulent flows including the separated flow over a backward-facing step and the flow in a confined jet. The calculation results are encouraging and point to the success of the present model in modeling turbulent flows with complex geometries. relation to Rodi's algebraic Reynolds stress formulation (Rodi, 1972) in conjunction with the LRR second order closure model (Launder et ai., 1975) and obtained an explicit algebraic flows," R.ept. No.TF-19,
S_j= SikSkj ni_= n_knkt
From the above definitions, we have the following relations:
For later use, we further define To make eddy viscosity model Eq.(6) realizable, the coefficient C_ cannot be a constant.
It must vary with the mean flow deformation rate. To determine its appropriate formulation,
we may use the following realizability constraints:
w u 2 > 0 (a = 1,2,3) (7.1) _2 """_ < 1 (_ = 1,2,3; _ = 1,2,3) (7.2) _,__,_- Eqs.(7.1) and (7.2) to determine the coefficients in Eq.(5).
In the principal axes of S_j (note, S* = 0), we may write:
[10 o}
The invariant S* and W* defined in Eq.(3.4) can be calculated as
(2.) In addition, noting that in the principal axes of S*j the off-diagonal terms of Sq .q(2.) zero and that -ii = 0, we may write
The invariants S(2.) and W (2.) are
According to Eq.(5), the energy component u_ in the principal axes of S_j is
._,(2.) Now let us consider the contraction case in which S_a > 0, _'11 > 0 and ul2 will decrease due to the contraction strain. Using Eqs. (8) and (9), we obtain of= 3
Now, applying the constraint Eq.(7.1) and allowing the component u_ -, 0 but remains positive as S* ---* oo and S (2.) --* oo. To satisfy this constraint, we may let and A-B=I
Using Eqs. (8) and (9), A: and A (_*) can be determined by the following equations: There are still two model constants, A0 and C0, that need to be determined. We may use Eqs.(15) for the homogeneous shear flow or the surface flow in the inertialsublayer.
According to these flows, A0 and Co are chosen as A0 = 6.5, (1981) and in Table 2 and Figure 1 for the channel flow of Elm (1990) . 
where k 2 vt : C_--
The coefficients C_1, C_2, _k and _ assume their standard values: 
v Hereafter, all the quantities will be of the non-dimensional form so that < > will be dropped for simplicity.
In the steady-state and two dimensional cases (zl = z, z2 = y), the transport equations (19), (20) and (21) can be written in the following general form
where qt stands for the dependent variables: U, V, k and ¢. S# is the source term for each corresponding equation.
The numerical method used to solve the system of equations (27) IV, E, S, N) , which relate the principal unknown _bc to its neighbours _bt ( Figure  4) , result from the discretization of the left-hand side terms of equation (27 (1978) and Driver and Seegmiller (1985) , from here on referred to as KKJ-and DS-cases, respectively. Figure  5 shows the flow configuration and the Cartesian coordinate system. where Ay is the distance from the wall and 6 is the boundary-layer thickness given in Table   3 . At the outlet, the streamwise derivatives of the flow variables are set to zero. Influences of both inlet and outlet conditions on the solution are examined by changing the locations
Lo and L_, and it has been found that in both cases, the distances given in Table  3 6(a) that both the SKE model and the present model largely underpredict the negative peak of CI, pointing to limited accuracy of the wall function approach in the recirculation region.
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